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Indian Standard 

SPECIFICATION FOR 

FIXED METALLIZED POLYESTER FILM 

DIELECTRIC CAPACITORS 

PART I GENERAL REQUIREMENTS AND 
METHODS OF TESTS 



0. FOREWORD 

0.1 This Indian Standard (Part I) was adopted by the Indian Standards 
Institution on 30 August 1979, after the draft finalized by the Capacitors 
Sectional Committee had been approved by the Electronics and Telecom- 
munication Division Council. 

0.2 The object of this Indian Standard ( Part I ) is to establish uniform 
requirements for judging the mechanical, electrical and climatic properties 
of fixed metallized polyester ( polyethylene-terephthalate ) film dielectric 
capacitors intended for dc applications. 

0.3 The metallized polyester capacitors offer the high volumetric efficiency 
and a self-healing capability. But for professional applications especially 
in switching, it has been observed that self-healing is an undesirable property 
as frequent self-healings deteriorate the performance of these capacitors 
such as capacitance and insulation resistance. Based on the number 
of permitted self-healings, the metallized polyester capacitors are being 
classified in three categories: 

a) Characteristic A — No self-healing permitted; 

b) Characteristic B — Limited number of self-healings permitted; 
and 

c) Characteristic C — Any number of self-healings permitted. 

From application point of view, it has been found that with necessary 
voltage derating, a characteristic ' C ' capacitor could be used as a charac- 
teristic ' A ' capacitor. In absence of sufficient data on the number of self- 
healings to be specified for characteristic * B ' capacitor, it has been decided 
to put the requirements of self-healing as under- consideration, and only 
the test method has been given in this standard. 

0.4 This standard requires reference to IS : 7305 ( Part I ) - 1973* in which 
details of various tests prescribed, have been fully covered. Only the 

♦Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 
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appropriate degrees of severity and any other special conditions relating to 
certain tests have been included in this standard. 

0.5 While preparing this standard assistance has been derived from the 
following: 

IEC Pub 384-2-( 1975 ) Fixed capacitors for use in electronic 
equipment : Part 2 Sectional specification: Fixed metallized poly- 
ethylene-terephthalate him dielectric capacitors for direct current; 
Selection of methods of test and general requirements. Inter- 
national Electrotechnical Commission. 

JSS 50204 Detail specification for capacitors, fixed, metallized 
paper/polyester dielectric. Directorate of Standardization, Ministry 
of Defence, India. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test, shall be rounded off in accordance with IS : 2 - 1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part I ) covers fixed capacitors for direct current, 
with metallized electrodes and polyester ( poiyethylene-terephthalate ) 
dielectric. These capacitors may have " self healing properties " depending 
on conditions of use. They are, primarily intended for applications where 
the ac components is small with respect to the rated voltage. 

1.2 Capacitors for radio interference suppression are not included, but are 
covered by IS : 3723 ( Part I ) - 1978f . 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the following definition shall apply, 
in addition to those given in IS : 7305 ( Part I ) - 1973+. 

2.2 Rated Voltage — The rated voltage is the maximum dc voltage which 
may be applied continuously to the terminals of a capacitor at a temperature 
of 85°C. 



♦Rules for rounding off numerical values (revised). 

f Specification for capacitors for radio interference suppression : Part I General require- 
ments and methods of test {first revision ). 

^Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 
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3. CLIMATIC CATEGORIES 

3.1 The capacitors covered by this standard are classified into climatic 
categories as per the general rules given in IS : 589 - 1961*. 

3.2 Capacitors covered by this standard shall belong to one of the two 
categories given in Table 1 based on their ability to withstand the climatic 
severities. 





TABLE 1 


CLIMATIC CATEGORIES 




SI 
No. 


Climatic Test 
(See IS: 589-1961*) 




Severity 




t" - ■ "■■ - 

Category If 




Category 2 


(1) 


(2) 


(3) 




(4) 


i) 
ii) 


Dry heat 
Cold 


+ 125°G 
-55°C 




+ 85°C 
-40°C 


iii) 
iv) 

v) 


Damp heat ( long term ) 
Damp heat ( accelerated ) 
Rapid change of temperature 


56 days 
6 cycles 

-r- 125°G 

-55°C 




21 days 
2 cycles 

+ 85°C 

-40°C 


vi) 


Low air pressure 


31 kPa 




8'5 kPa 



♦Basic climatic and mechanical durability tests for components for electronic and 
electrical equipment ( revised ). 

fVoltage derating after + 85°C; 50 percent of the rated voltage at + I25°C. 



4. RATINGS 

4.1 Rated Capacitance ( Cr ) — Standard values of rated capacitance are: 
1, 1-5, 2-2, 3*3, 4-7 and 6*8 and their decimal multiples. 

These values conform to the E6 series of preferred numbers. 

If other values are required, they shall be chosen from the E12 series. 

4.2 Tolerance on Rated Capacitance — The standard tolerances on rated 
capacitance are ±5 percent, ±10 percent and ±20. percent. 

4.3 Rated Voltage ( U R ) — The standard values of rated voltage are: 
40, 63, 100, 160, 250, 400, 630, 1 000, 1 600 V. 

The values conform to the basic series of preferred numbers R5. 

4.4 Category Voltage ( Uc) — The category voltage is 0'5 U R for upper 
category temperature 125°C. 

4.5 Rated Temperature .-— The standard value of rated temperature is 85°C. 

♦Basic climatic and mechanical durability tests for components for electronic and electri- 
cal equipment ( revised ). 
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5. MATERIAL, CONSTRUCTION AND WORKMANSHIP 

5.1 Provision of 5 of IS : 7305 ( Part I ) - 1973* shall apply. 

6. STYLE REFERENCE 

6.1 The style reference used shall be abbreviations to identify a particular 
type of visitor and shall be composed as given in the following examples: 

Example: 

FCPM 1 
FC denotes fixed capacitor 
PM denotes polyster, metallized 

1 denotes a particular type of capacitor {see subsequent parts 
of this standard ) 

7. MARKING 

7.1 The following marking information, in the order given below is 
required: 

a) Rated capacitance; 

b) Tolerance on rated capacitance; 

Note — When values and tolerances are coded, one of the methods specified 
in IS:8186-1976t shall be used. 

c) Rated voltage; 

d) Category voltage (if different from the rated voltage); 

e) Year and month ( or week ) of manufacture, this may be in code 
form [ see Note under ( b ) ]; 

f) Style reference; 

g) Climatic category; and 

h) Manufacturer's type designation; if any. 

7.2 The capacitor shall be clearly marked with (a), (b) and (c) above and with 
as many as possible of the remaining items as is considered useful. Any 
duplication of information in the marking on the capacitor shall be avoided. 

7.3 The package containing the capacitor(s) shall be clearly marked with 
all the information listed in 7.1. 

7.4 Any additional marking shall be so applied that no confusion can arise. 

♦Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 

"{"Marking codes for values and tolerances of resistors and capacitors. 
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7.5 The capacitors may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard conveys 
the assurance that they have been produced to comply with the requirements of that 
standard under a well-defined system of inspection, testing and quality control which is 
devised and supervised by ISI and operated by the producer. ISI marked products are 
also continuously checked by ISI for conformity to that standard as a further safeguard. 
Details of conditions under which a licence for the use of the ISI Certification Mark may 
be granted to manufacturers or processors, may be obtained from the Indian Standards 
Institution. 

8. TESTS 

8.1 Classification of Tests 

8.1.1 Type Tests 

8.1.1.1 Type approval procedure — The procedures for type approval 
shall be in accordance with IS : 2612 - 1965*. 

8.1.1.2 Number of samples — Unless otherwise specified, the number 
of specimens shall be 68 in accordance with Table 1 . 

8.1.1.3 Selection of samples — The manufacturer shall submit 34 sam- 
ples of the highest capacitance value in the smallest case size and 34 samples 
of the lowest capacitance value in the largest case size, within a single voltage 
rating for which approval is desired in accordance with Table 2. 

Note — A capacitor subjected to type tests according to Table 1 or to any part of 
them which may be considered destructive, shall not be used in equipment nor be return- 
ed to bulk supply. 

8.1.1.4 Schedule of type tests — The capacitors shall be subjected 
to the tests according to Table 2 and in the order given. After the comple- 
tion of the tests specified under Group 0, the samples shall be divided into 
seven groups for further testing. 

8.1.2 Routine Tests — The following shall constitute the routine tests: 

a) Visual examination; 

b) Voltage proof ( two seconds duration ); and 

c) Capacitance. 

8.1.3 Acceptance Tests — From the lot which has passed the routine tests, 
two group of samples ( Group A and B ) shall be selected and the capacitors 
in each group shall be subjected to the tests specified in Table 3 in the 
order given. 

♦Recommendation for type approval and sampling procedures for electronic components. 
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TABLE 2 SCHEDULE OF TYPE TESTS 

(Clause BAA. 3) 



Group 



Number of Samples for 
Each Voltage Rating 



Test 



Smallest 
Case 
Size 



Largest 
Case 
Size 



Clause 
Reference 



(1) 



(2) 



(3) 



(4) 



(5) 



2 
3 

4 

5 



7 
Spares 



34 



6 
8 

4 
2 



3 

2 



34 



6 
8 

4 
2 



Visual examination 

Dimensions 

Capacitance 

Tangent of loss angle 
^ Outer foil marking 
j Inductance 
| Voltage proof 
| Insulation resistance 
^ Sealing 



Solderability 

Robustness of terminations 

Bump 

Vibration 

Shock 
i Acceleration ( steady state ) 
1 Rapid change of temperature 
[_ Climatic 



i 



t 



Damp heat ( long term ) 

Storage at temperature (cold) 
Endurance ( electrical ) 

Self-healing 

Mould growth 

f Resistance to solvents 
Resistance to steam 
Resistance to soldering heat 

Salt mist 



8.4.1 
8.4.2 
8.3.2 
8.3.3 
8.3.5 
8.3.6 
8.3.1 
8.3.4 
9.1 

8.4.4.1 

8.4.3 

8.4.6 

8.4.5 

8.4.7 

8.4.8 

8.5.3 

8.5.1 

8.5.2 

9.4 
9.2 

8.3.7 

8.5.4 

9.5 
9.3 
8.4.4.2 

8.5.5 

9.3 
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TABLE 3 SCHEDULE OF ACCEPTANCE TESTS 

(Clause 8.1.3) 



Test 


Clause 
Reference 


AQL 

( Percent 
Defective ) 


Inspection 
Level 


D/ND 


0) 


(2) 


(3) " 


W 


(5) 


GROUP A 










Dimensions 


8.4.2 


1 


II 




Tangent of loss angle 


8.3.3 








Outer foil marking 


8.3.5 








Insulation resistance 


8.3.4 








Scaling 


9.1 








GROUP B 










Sub-group Bl 










Resistance to solvents 


9.5 








Solderability 


8.4.4.1 


4 


S3 


D 


Robustness of terminations 


8.4.3 








Bump 


8.4.6 








Climatic 


8.5.1 









Sub-group B2 

Endurance ( electrical ) ( 250 h ) 
ND «= Non-destructive 



9.2 



S3 



D = De§tructive 



ND 



8.2 General Conditions for Tests — The general conditions for tests shall 
be as specified in 7.2 of IS : 7305 (Part I ) - 1973*. 

8.3 Electrical Tests 

8.3.1 Voltage Proof — This test shall be carried out in accordance 
with 7.3.1 of IS : 7305 ( Part I ) - 1973* with the following details. 

8.3.1.1 Test circuit — Delete the capacitor C v The product of R L 
and the capacitance C x shall be less than or equal to Is and greater than 
0-01 s. Rt includes the internal resistance of the power supply. R 2 shall 
limit the discharge current to smaller than or equal to 1A. 

*Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 
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8.3.1.2 The following voltages shall be applied for a period of 1 minute 
between the measuring points of Table 1 of IS : 7305 ( Part I ) - 1973*. 

Test Point Test Voltage 

1A 1-5 Um 

IB, 1C 2Uk with a minimum of 400 V 

8.3.2 Capacitance — This test shall be carried out in accordance 
with 7.3.2 of IS : 7305 ( Part I ) - 1973*. 

8.3.2.1 The capacitance shall be measured at, or corrected to, a 
frequency of 1 000 Hz. For capacitors of rated value > 1 ^F, 50 to 100 Hz 
may be used. The applied peak voltage at 1 000 Hz shall not exceed 3 per- 
cent of the rated voltage and the applied peak voltage at 50 to 100 Hz shall 
not exceed 20 percent of the rated voltage with a maximum of 100 V ( 70 
Vrms ). 

8.3.2.2 The capacitance shall be within the specified tolerance. 

8.3.3 Tangent of Loss Angle — This test shall be carried out in accordance 
with 7.3.3 of IS :*7305 ( Part I ) - 1973* with the following details. 

8.3.3.1 Measuring conditions — Tan S shall be measured as follows and 
the value shall be noted ( for reference purpose ). 

Frequency : 1 000 Hz 

Peak voltage : 3 percent of the rated voltage 

Inaccuracy : 5 x 10 -4 ( absolute value ). 

8.3.3.2 Requirement — Unless otherwise specified tan 8 shall not 
exceed 0*01. 

8.3.4 Insulation Resistance — This test shall be carried out in accordance 
with 7.3.6 of IS : 7305 ( Part I ) - 1973* with the following details. 

8.3.4.1 Before the measurement the capacitor shall be fully discharged. 
The product of the resistance of the discharge circuit and the rated capaci- 
tance of the capacitor under test shall be ^ 0*01 unless otherwise prescribed 
in the detail specification. 

8.3.4.2 The measuring voltage shall be in accordance with 7.3.6.2 
of IS : 7305 ( Part I ) - 1973*. The voltage shall be applied immediately 
at the correct value through the internal resistance of the voltage source. 
The product of the internal resistance and the rated capacitance of the 
capacitor shall be smaller than 1 s unless otherwise prescribed in the detail 
specification. 

♦Specification for fixed capacitors used in electronic equipment: Part I General 
requirements and tests. 

10 
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8.3.4.3 Requirement — Unless otherwise specified the insulation resis- 
tance shall meet the following requirements: 



Minimum RC* Product 
(s) 


Minimum Insulation 

Resistance between 

the Terminations 

(MO) 


Minimum Insulation 

Resistance between 

Terminations and Case 

(Mo) 


Measuring points in accordance with Table 1 of IS : 7305 ( Part I ) - 1973f: 


1(a) 


1(a) 


1(b) 1(c) 1(d) 


Rated capacitance: 
> 0-33 ^F 


< G-33 /xF 




Rated voltage: 
> 100 V 


< 100 V 


> 100 V 


< 100 V 




10 000 


5 000 


30 000 


15 000 


50 000 



8.3.4.4 Where the test is carried out at a temperature other than 25°C, 
the result shall, where necessary, be corrected to 25 ft C by multiplying the 
result of the measurement by the appropriate correction factor. In case of 
doubt measurement at 25°C is decisive. The following correction factors 
can be considered an average: 



Temperature 

15 
16 
17 
18 
19 
20 
21 
22 
23 



Correction Factor 

0-53 
0-57 
0-61 
0-65 
0-69 
0-74 
0-79 
0*84 
0*89 



*R = insulation resistance between the terminations, C = rated capacitance. 
■^Specification for fixed capacitors used in electronic equipment : Part I General 
requirements and tests. 
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Temperature 


Correction Factor 


24 

25 
26 




0*94 
100 
1-06 


27 
28 
29 




112 
119 
1-26 


30 
31 

32 




1-33 
1-40 

1-48 


33 
34 
35 




1-56 
1-65 
1-74 


This table is based on the formula: 






K.. = 7?..2 * " 


-25 





25 



where 



R 2S = Insulation resistance at 25°C 

R t » Insulation resistance at temperature t°C. 

8.3.5 Outer Foil Marking — This test shall be carried out in accordance 
with 7.3.9 of IS : 7305 (Part I)-1973*. 

8.3.6 Inductance — This test shall be carried out in accordance 
with 7.3.7 of IS : 7305 (Part I)-1973*. 

8.3.7 Self-Healing — This test shall be carried out in accordance 
with 7.10 of IS : 7305 (Part I)-1973*. 

8.4 Physical and Mechanical Tests 

8.4.1 Visual Examination — The capacitors shall be visually examined for 
the requirements of marking and finish. 

8.4.2 Dimensions — The dimensions shall be checked for compliance with 
those specified in the relevant specification. 

8.4.3 Robustness of Terminations — This test shall be carried out in 
accordance with 7.4.3 of IS : 7305 ( Part 1 ) - 1973*. 

SAA Soldering 

8.4.4.1 Solderability — Unless otherwise prescribed in the detail speci- 
fication the capacitors shall be subjected to this test in accordance 

♦Specification for fixed capacitors used in electronic equipment; Part I General require- 
ments and tests. 

12 
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with 7.4.4 of IS : 7305 ( Part I ) - 1973* using either the solder globule 
method or the solder bath method, with the following deviations: 

a) The wire terminations stated by the manufacturer to be suitable 
for use with printed wiring shall be immersed up to 2*Oto 5 mm 
from the body with a suitable heat shield, which will simulate a 
printed wiring board. 

b) The requirements for the solder globule method shall be prescribed 
in the detail specification, and 

c) Where neither the solder bath nor the solder globule method is 
appropriate the soldering iron test shall be used with soldering 
iron size A. 

Note — The thermal shock test is not applicable. 

Requirement : Good tinning. 

8.4.4.2 Resistance to soldering heat — Unless otherwise specified, this 
test shall be carried out in accordance with 7.18.2 of IS : 589 - 1961| without 
any predrying. 

a) Depth of immersion — The distance between the point of emergence 
of the terminations and the capacitor body shall be 2'Oto 5 mm for 
capacitors intended for printed wing applications and 3'5tS- 5 mm 
for capacitors intended for other applications. 

b) Final inspection, measurements and requirements — The capacitors 
shall be inspected and measured and shall meet the following 
requirements: 

Inspection Requirement 

or Measuring 
Method 

8.4.1 



Inspection 
or Measurement 



Visual examination 
Capacitance 



Tangent of loss angle 



No visible damage 

8.3.2 The percentage difference bet- 
ween the capacitance measur- 
ed finally and in 8.3.1 shall not 
exceed ±2 percent 

8.3.3 Tangent of loss angle shall not 
exceed 0*01 



8.4.5 Vibration — This test shall be carried out in accordance with 7.4.5 
of IS : 7305 ( Part I ) - 1973* with the following details. 

8.4.5,1 No initial measurements have to be made. 



♦Specification for fixed capactors used in electronic equipment : Part I General require- 
ments and tests. 

tBasic climatic and mechanical durability tests for components for electronic and 
electrical equipment. 
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8.4.5.2 The severities shall be as specified in detail specification chosen 
from the following: 

Frequency Peak Value of Vibration Duration Climatic 

(Hz) Amplitude ±10 Percent Category 

{see 3.2) 

10 — 2 000 075 mm or 20 g whichever 12 hours 1 

is less 
10 — 2 000 0-75 mm or 10 g whichever 9 hours 2 

is less 

8.4.5.3 When specified in the detail specification, during the last thirty 
minutes of the vibration test in each direction of movement, an electrical 
measurement shall be made to determine intermittent contact or open or 
short circuit. The duration of the measurement shall be the time needed 
for one sweep of the frequency range from one frequency extreme to the 
other. 

There shall be no intermittent contacts of greater than or equal 
to 0*5 ms, nor open or short circuit. 

8.4.5.4 After the test the capacitors shall be visually examined and there 
shall be no damage. Marking shall be legible. 

The capacitance, tangent of loss angle and insulation resistance shall 
then be measured. The variation shall be within the limits as specified in 
the detail specification. 

8.4.6 Bump — This test shall be carried out in accordance with 7.4.7 
of IS : 7305 ( Part I ) - 1973* with the following details. 

8.4.6.1 No initial measurements have to be made. The severity and 
method of mounting shall be as specified in the detail specification. 

8.4.6.2 When specified in the detail specification, during the last thirty 
minutes of the vibration test in each direction of movement, an electrical 
measurement shall be made to determine intermittent contact or open or 
short circuit. The duration of the measurement shall be the time needed 
for one sweep of the frequency range from one frequency extreme to the 
other. 

There shall be no intermittent contacts of greater than or equal to 
0'5 ms, nor open or short circuit. 

8.4.6.3 After the test the capacitors shall be visually examined and there 
shall be no damage. Marking shall be legible. 

The capacitance, tangent of loss angle and insulation resistance shall 
then be measured. The variation shall be within the limits as specified in 
the detail specification. 

♦Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 
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8.4.7 Shock — This test shall be carried out in accordance with 7.4.8 
of IS : 7305 ( Part I ) - 1973* with the following details. 

8.4.7.1 No initial measurements have to be made. The severity and 
method of mounting shall be as specified in the detail specification. 

8.4.7.2 When specified in the detail specification, during the last thirty 
minutes of the vibration test in each direction of movement, an electrical 
measurement shall be made to determine intermittent contact or open or 
short circuit. The duration of the measurement shall be the time needed for 
one sweep of the frequency range from one frequency extreme to the other. 

There shall be no intermittent contacts of greater than or equal to 
0*5 ms nor open or short circuit. 

8.4.7.3 After the test the capacitors shall be visually examined and 
there shall be no damage. Marking shall be legible. 

The capacitance, tangent of loss angle and insulation resistance shall 
then be measured. The variation shall be within the limits as specified in 
the detail specification. 

8A>8 Acceleration — This test shall be carried out in accordance 
with 7.4.9 of IS : 7305 (Part I)- 1973*. 

8.4.8.1 No initial measurements have to be made. The severity and 
method of mounting shall be as specified in the detail specification. 

8.4.8.2 When specified in the detail specification, during the last thirty 
minutes of the vibration test in each direction of movement, an electrical 
measurement shall be made to determine intermittent contact or open or 
short circuit. The duration of the measurement shall be the time needed 
for one sweep of the frequency range from one frequency extreme to the 
other. 

There shall be no intermittent contacts of a duration greater than or 
equal to 0'5 ms nor open or short circuit. 

8.4.8.3 After the test the capacitors shall be visually examined and 
there shall be no damage. Marking shall be legible. 

The capacitance, tangent of loss angle and insulation resistance shall 
then be measured. The variation shall be within the limits as specified in 
the detail specification. 

8.5 Climatic Tests 

8.5.1 Climatic Sequence — This test shall be carried out in accordance 
with 7.5.1 of IS : 7305 ( Part I ) - 1973* with the following details. 

8.5.1.1 Initial measurements — No initial measurements have to be made. 

♦Specification for fixed capacitors used in electronic equipment: Part I General 
requirements and tests. 
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8.5.1.2 Dry heat — This test shall be carried out in accordance 
with 7.5.1.2 of IS : 7305 ( Part I ) - 1973* with the following details: 

a) Duration : 16 h 

b) While still at the high temperature and at the end of the period of 
high temperature, the capacitance shall be measured. The insula- 
tion resistance shall then be measured and shall meet the following 
requirements : 



Upper 
Category 
Tempe- 
rature 


Minimum RC\ 
Product 

(s) 


Minimum Insulation 

Resistance Between 

the Terminations 

Ma) 


Minimum Insulation 

Resistance Between 

Terminations and 

Case 

(Ma) 


Measuring points in accordance with Table 1 of IS : 7305 
(Part I)- 1973*: 


1(a) 


1(a) 


1(b) 


Rated capacitance: 
>0-33 pF 


<0-33 /*F 


_ 


125°C 


10 


50 


50 


85°C | 100 


300 


300 



c) The change in capacitance value not exceed the following : 
Test Temperature Capacitance Percent 

(°C) 
85 5 

125 20 

8.5.1.3 Damp heat ( accelerated), first cycle — This test shall be carried 
out in accordance with 7.5.1.3 of IS : 7305 ( Part 1 ) - 1973* with the rated 
voltage applied. 

After recovery the capacitors shall be visually examined. There shall 
be no visible damage and marking shall be legible. 

8.5.1.4 Cold — This test shall be carried out in accordance with 7.5.1.4 
of IS : 7305 ( Part I ) - 1973* with the following details: 

a) Duration : 2 h 

*Specification for fixed capacitors used in electronic equipment : Part I General require- 
ments and tests. 

f# = insulation resistance between the terminations, C= rated capacitance. 
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b) Prior to the test the capacitance shall be measured under standard 
atmospheric conditions for testing. 

c) While still at the specified low temperature and at the end of the 
period of low temperature the capacitance shall be measured. The 
percentage difference between the capacitances measured here and in 
(b) shall meet the following requirements : 

Test temperature Percentage Difference 
( °C ) in Capacitance 

—55 -8 

-40 -6 

8.5.1.5 Low air pressure — This test shall be carried out in accordance 
with 7.5.1.5 of IS : 7305 ( Part I ) - 1973* with the following details: 

a) The test shall be made when required by the detail specification. 
A temperature of 15 to 35°C and a pressure of 85 mbar shall be 
used. The duration of the test shall be 5 minutes. 

b) While still at the specified low pressure and during the last one 
minute of the five minute period, the rated voltage shall be applied. 
The sample part of capacitors submitted to this test shall be 
subdivided into two or three parts as necessary and each part 
submitted to one of the tests laid down under A and B in Table 1 
of 7.3.1.8 of IS : 7305 ( Part I ) - 1973*. The test voltage shall be 
applied to terminations, case, etc, as given in 8.3.1.2. 

c) During and after the test there shall be no evidence of permanent 
breakdown, fiashover, harmful deformation of the case or seepage 
of impregnant. 

8.5.1.6 Damp heat ( accelerated ), remaining cycles — This test shall be 
carried out in accordance with 7.5.1.6 of IS : 7305 ( Part I ) - 1973* with the 
following details: 

Within 15 minutes after removal from the chamber, the rated voltage 
shall be applied for one minute at test point 1A using the test circuit condi- 
tions given in 8.3.1. 

8.5.1.7 Final inspection, measurements and requirements — After recovery 
the capacitors shall be inspected and measured and shall meet the following 
requirements: 

Inspection or Inspection or Requirement 

Measurement Measuring 

Method 

Visual examination 8.4.1 No visible damage. The marking 

shall be legible 

♦Specification for fixed capacitors used in electronic equipment : Part I General require- 
rnents and tests. 
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Inspection or 
Measurement 

Voltage proof 

Insulation resistance 



Inspection or 

Measuring 

Method 

8.3.1 



Requirement 



Capacitance 



Tangent of loss angle 



There shall be no breakdown, 
spark or flashover 
8.3.4 The insulation resistance shall not 

be less than 50 percent of the 
value given in 8.3.4 

8.3.2 The percentage difference between 
the capacitances measured 
finally and in 8.3.2, shall not 
exceed ±5 percent 

8.3.3 Tangent of loss angle shall not 
exceed Q-001 

8.5.2 Damp Heat ( Long Term ) — This test shall be carried out in accor- 
dance with 7.5.2 of IS : 7305 ( Part I ) - 1973* with the following details. 

8.5.2.1 Initial measurement — No initial measurements have to be 
made. 

8.5.2.2 Within 15 minutes after removal from the chamber the voltage 
proof test according to 8.3.1 shall be carried out, with rated voltage 
applied. 

8.5.2.3 Final inspection, measurements and requirements — Within 2 
hours after recovery the capacitors shall be inspected and measured and 
shall meet the following requirements: 



Inspection or 
Measurement 

Visual examination 

Voltage proof 

Insulation resistance 



Capacitance 



tan 5 



Inspection or 

Measuring 

Method 

8.4.1 

8.3.1 

8.3.4 



8.3.2 



8.3.3 



Requirement 



No visible damage. The marking 

shall be legible 
There shall be no breakdown 

spark or flashover 

The insulation resistance shall 
not be less than 50 percent of 
the value given in 8.3.4 

The percentage difference between 
the capacitances measured 
finally and in 8.3.2 shall not 
exceed ±5 percent 

The tan S shall not exceed 0-001 



♦Specification for fixed capacitors used in electronic equipment : Part I General 
requirements and tests. 
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8.5.3 Rapid Change of Temperature — This test shall be carried out in 
accordance with 7.5.3 of IS : 7305 ( Part I )-1973*. 



Number of cycles : 

Duration of exposure at the 
temperature limits : 



30 minutes or longer if 
specified in the detail speci- 
fication. 



8.5.3.1 Within two hours after recovery the capacitors shall be inspec- 
ted and measured and shall meet the following requirements: 



Inspection or 
Measurement 


Inspection or 

Measuring 

Method 


Requirement 


Visual examination 


8.4.1 


No visible damage. The marking 
shall be legible 


Capacitance 


8.3.2 


The percentage difference bet- 
ween the capacitance measured 
finally and in 8.3.2 shall not exceed 
±5 percent 


Tangent of loss angle 


8.3.3 


The tan 5 shall not exceed 0*001 


Insulation resistance 


8.3.4 


As in 8.3.4 



8.5.4 Mould growth — This test shall be carried out in accordance with 
7.5.4 of IS : 7305 ( Part I )-1973*. 

8.5.5 Salt mist — This test shall be carried out in accordance with 7.5.5 
of IS: 7305 (Part I)- 1973*. The duration and the measurements after 
the test shall be as specified in the detail specification. 

9. MISCELLANEOUS TESTS 

9.1 Sealing — This test shall be carried out in accordance with 7.5.6 of IS : 
7305 (Part I) -1973*. 

9.2 Endurance — This test shallbe carried out in accordance with 7.9 of 
IS : 7305 ( Part I ) - 1973* with the following details. 

9.2.1 The duration of the test shall be 2 000 h. 

9.2.2 Test voltage and temperature: 



Category 


-/Q85/- 


-/125/- 


Temperature 


85°C 


125°C 


Voltage 


u R 


0-5 U 


Simple part divided into 


— 


2 parts 



♦Specification for fixed capacitors used in electronic equipment: Part I General 
requirements and tests. 
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The test voltage shall be applied to each capacitor individually through 

0*022 
a resistor whose value R is equal to - , where C is the rated capacitance 

in farads and R is the resistance in ohms, and shall be within 30 percent 
of the calculated value with a maximum of 2 Ma. 

9.2.3 After the specified period, the capacitors shall be allowed to cool to 
standard atmospheric conditions for testing and shall then be discharged 
across a resistor R such that the RC product is equal to or greater than 
220/^s. 

9.2.4 Final Inspection, Measurements and Requirements — The capacitors 
shall be inspected and measured and shall meet the following requirements: 

Requirement 



No visible damage 

The percentage difference between 
the capacitance measured final- 
ly and in 8.3.2 shall not exceed 
± 5 percent 

Tan 8 shall not exceed 0-001 

The insulation resistance shall not 
be less than 50 percent of the 
value given in 8.3.4 

9.3 Resistance to Steam — This test is applicable only to non-hermetically 
sealed types only. 

9.3.1 The capacitors shall be exposed to a saturated steam atmosphere 
of 35 kPa ( gauge pressure ) for a period of 90 minutes. The terminals shall 
not be welded, soldered or disfigured. 

9.3.2 There shall be no evidence of unwrapping of the capacitor case 
or sleeve or other damage to the case. 

9.4 Storage at Temperature Cold — This test shall be carried out in 
accordance with 7.5.1.4 of IS: 7305 (Part I)- 1973*, at the minimum 
temperature of temperature severity for 48 ± 4 hours. 

9.4.1 The capacitors shall be mounted by their normal means. 

9.4.2 Throughout the test, rated voltage shall be applied across the 
terminations. There shall be no breakdown or flashover. 



Inspection or 
Measurement 


Inspection or 

Measuring 

Method 


Visual examination 


8.4.1 


Capacitance 


8.3.2 


Tangent of loss angle 


8.3.3 


Insulation resistance 


8.3.4 



♦Specification for fixed capacitors used in electronic equipment: Part I General 
requirements and tests. 
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9.4.3 After the voltage has been removed and the capacitor have reached 
thermal equilibrium, the capacitance shall be visually examined. There 
shall be no damage and the marking shall be legible. The capacitance shall 
then be measured and meet the limits as specified in the detail specification. 

9.5 Resistance to Solvents — This test shall be carried out in accordance with 
IS: 9000 (Part XX) -1979*. 



*Basic environmental testing procedures for electronic and electrical items : Part XX 
Resistance to cleaning solvents and permanence of markings, 

21 



INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 



Base Units 










Quantity 


Unit 


Symbol 






Length 


metre 


m 






Mass 


kilogram 


kg 






Time 


second 


s 






Electric current 


ampere 


A 






Thermodynamic 
temperature 


kelvin 


K 






Luminous intensity 


candela 


cd 






Amount of substance 


mole 


mo! 






Supplementary Units 










Quantity 


Unit 


Symbol 






Plane angle 


radian 


rad 






Solid angle 


steradjan 


sr 






Derived Units 










Quantity 


Unit 


Symbol 


Definition 


Force 


newton 


N 


1 


N — 1 kg. m/s' 


Energy 


joule 


J 


1 


J - 1 N.m 


Power 


watt 


W 


1 


W - 1 J/9 


Flux 


weber 


Wb 


1 


Wb-1 V.s 


Flux density 


testa 


T 


1 


T - 1 Wb/m* 


Frequency 


hertz 


Hz 


i 


Hz - i c/s ( s- 1 ) 


Electric conductance 


Siemens 


S 


1 


S - 1 A/V 


Electromotive force 


volt 


V 


1 


V - 1 W/A 


Pressure, stress 


pascai 


Pa 


1 


Pa - i N/m« 
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